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Endometriosis: Heterogeneous disease
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Endometriosis and infertility: Pathogenesis

Pelvic cavity:
Inflammation-related process interferes
with sperm-oocyte intercations:
Reduced chances of IN VIVO fertilization

Ovaries:
Decreased ovarian response to COH:
- More FSH / hMG needeed

- Less oocytes obtained de Ziegler, Borghese and Chaprgn The Lancet 2010
Santulli P et al. JCEM 2014
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Endometriosis related infertility
Medical treatment ?

GnRH-a

GnRH-a
progestin

@elanazol

e (GEMNR(Al=E - aelel vaclk

OC pill

OC pill

Ov suppres. (OCPR)

All options are contraceptive

Hughes E et al. Cochrane Database 2007



Endometriosis related infertility
Management options

- Medical treatment

- Surgery

- Assisted Reproductive Technologies



Endometriosis related infertility
surgery in infertile women
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Endometriosis related infertility :
Postoperative delayed initiation of attempted

Cumulative pregnancy rate (%)
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Deep endometriosis related infertility :
Laparoscopic surgery in women
with moderate to severe endometriosis
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Meuleman C et al., Ann Surg (2013)



Deep endometriosis related infertility :
Laparoscopic surgery in women

with moderate to severe endometriosis

Patients With at

Least 1 Functional Study Group Control Group
Mode of Conception (First Pregnancy) Total (n = 75) Tuba (n = 66) (n = 48) (n =27)
Spontaneous 30 (45%) 18 (38%) 13 (48%)
Stimulation + HIUI T=€9%%6 7 (11%) 6 (13%) 1 (4%)
IVF 24 (32%) 20 (30%) 14 (29%) 10 (37%)
IVF with donor sperm 1 (1%) 0 (0%) 1 (2%) 0 (0%)
Intracytoplasmatic sperm injection 7 (9%) 6 (9%) 6 (13%) 1 (4%)
Cryo 3 (4%) 2 (3%) 1 (2%) 2 (7%)
Oocytes reception 2 (3%) 1 (2%) 2 (4%) 0 (0%)

20% conceived spontaneously

Meuleman C et al., Ann Surg (2013)



Intestinal DIE: Surgical techniques

Conception
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Deep endometriosis: Complications

ﬂom plication

N eurogenic bladder dysfunction
Rectovagnal fistula formation
Blood transfusion

Inadvertent rectal perforation
Anastomotic leakage

Pelvic abscess

Temporary diverting loop ileostomy/
colostomy

Intraoperative ureteral leson
Post-operative ureteral fistula formation

Podst-anastomotic recta stenoss
Podst-anastomotic uretera stenoss

(29
4—10
2—10

O. 5
0.5—-1
0.5—-1

0.5—-1
0.5—-1

Observed incidence\

Vercellini et al., Hum Reprod (2009)



OMASs: Laparoscopic excision

L apar oscopic excision of endometrioma (OMA
Daniell et al., 1991 32 12 375 \
Marrset al., 1991 23 7 304
Bateman et al., 1994 21 9 42.8
Crosignani €t al., 1996 22 6 213
Montanino &t al., 1996 11 5 45,5

Donnez et al., 1996 814 414 50.8

Sutton et al., 1997 66 30 455
Berettaet al., 1998 9 6 66.7
Milingoset al., 1998 32 17 531
Busacca et al., 1999 67 39 58.2
Jonesand Sutton, 2002 39 15 385

Alborzi et al., 2004 32 19 59.4
Fedeleet al., 2006 90 29 32.2
Vercdlini et al., 2006 237 128 54.0

Total 1495 736 49.2 }

Endometriosis and infertility: pathophysiology and
management

Dominique de Ziegler, Bruno Borghese, Charles Chapron The Lancet (2010)



(. . . : . )
The Impact of Excision of Ovarian Endometrioma on
Ovarian Reserve: A Systematic Review and
Meta-Analysis Raffi et al., JCEM (2012)
&
Postoperative Preoperative Mean Difference Mean Difference \
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% Cl
Hirokawa 2011 21 16 38 39 25 38 264% -1.80[-274,-0.86) .
Hwu 2011 201 147 31 395 234 3 21.7% -1.94(-2.86,-1.02 —
Kitajima 2011 3024 248 19 421 3 19 T7.7% -1.25[-3.00,050] —TT Pre op
Lee 2010 329 211 13 469 25 13 74% -140[-3.18,0.39) . AMH levels
Tsolakidis 2009 29 063 10 39126 10 30.8% -1.00[-1.87,-0.13] == =23.1ng/ml
| Total (5% ) 11 11 1000% 4.52(-200,4.04) ¢

Heterogeneity: Chi*= 2,61, df =4 (P =0.62), I'= 0% : i l

Qﬁl for overall effect: Z = 6,15 (P < 0.00001) 41F’r&upﬁralh.*e 0F’l::tsw|¢2;n=:rslti~.rz=.:1 /




Endometriosis and ovarian reserve

Impact of endometriosis per se on ovarian reserve ?




—=| Endometriosis and ovarian reserve

Quality

Myofibroblast differentiation to a profibrotic
phenotype via TGFp- ROS-PAI-1 pathway

1. Progressive tissue damage and inflammation
2.Change in gene expression profile

Increased 8-OHdG

Loss of cortex specific stroma
Increased ROS

Smooth muscle cell metaplasia
Reduced microvessel density
1 A \

Reduced follicular maturation

!

Reduced follicular
density

1. Direct vascular damage via ROS
2. High TSP-1 levels stimulate
endothelial apoptosis

Occurring following various insults
such as chemotherapy
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Sanchez AM et al, Hum Reprod Update (2014)



=) Endometriosis and ovarian reserve

Quality

N=244 (183-75% DIE)
Follow up 6 months
1199 cycles of spontaneous ovulation

Spontaneous ovulation on the affected ovary (%)
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Leone Roberti Maggiore et al., Human Reprod (2014)



Endometriosis and ovarian reserve

Quantity
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Streuli I et al, Hum Reprod (2012)



Endometriosis and ovarian reserve

Quantity
AMH
T0 4
N=726 Bl No prior endometrioma surgery
Prior endometrioma surgery
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Streuli | et al, Hum Reprod (2012)



Endometriosis and ovarian reserve

—(!

Visual dignosis of
endometriosis
N =1237

Quantity

Patient < 42 years submitted to

surgery
N= 2570

Patient < 42 years submitted to

surgery
N= 2493

Missing data = 77

Diagnosis on surgery

n = 2402

No histological

confirmation of

endometriosis
N=21

Previous surgery for
endometriosis
395

Histollogigically proven
endometriosis
N =1216

N= 821

With ovarian
endometriosis
N =332

Frozen serum sample
available for measurement

of AMH levels
Study group
n=122

Not eligible patient who refused to sign
informed consent

n=91
N
No Visual lesion of
endometriosis
n=1165
Previous surgery for
endometriosis
N =38
I N= 1127 I

With benin ovarian cyst
N =246

Frozen serum sample
available for measurement

of AMH levels
Conctrol group
n =106

/\\

With tubal indication only
N =234

Frozen serum sample
available for measurement
of AMH levels
Conctrol group
n=2386




Endometriosis and ovarian reserve
Quantity

AMH

p = 0.9582

AMH serum level (ng/ml)
LN
1

Study group Control group
(n =122) (n =106)

Marcellin - Santulli - Chapron et al, submitted 2015
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Endometriosis and ovarian reserve
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Endometriosis and ovarian reserve
The impact of OMA on IVF outcomes

4.0

3.5

3.0+

Number of retrieved oocytes

2.5

2.0+

T T
Endometrioma ovary Contralateral normal ovary

N=64 * P =0.001

Cocciaet al. Reprod biomed online 2014



Endometriosis and ovarian reserve
The impact of OMA on IVF outcomes

( Intact Endometrioma MNon Endometrioma Odds Ratio Odds Ratio \
_.__ly or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl _Year M-H, Fixed, 95% CI

Live Birth Rate

Benaglia 2013 9 39 23 78 15.9% 0.72 [0.29, 1.75] 2013 A

Bongioanni 2011 49 142 54 174 42.8% 1.17 [0.73, 1.88] 2011 =—Hl—

Kuroda 2009 5 18 5 21 4.5% 1.23 [0.29, 5.19] 2009

Suzuki 2005 1Lz 80 44 283 22.2% 0.96 [0.48, 1.92] 2005

Yanushpolsky 1998 9 37 18 56 14.6% 0.68 [0.27, 1.73] 1998 %

Subtotal (95% Cl) 316 612 100.0% 0.98 [0.71, 1.36]

Total events 84 144

Heterogeneity: Chi® = 1.71, df = 4 (P = 0.79); I = 0% ‘
= = = )]

Clinical Pregnancy Rate

Benaglia 2013 12 39 26 78 15.0% 0.89[0.39, 2.03] 2013 L E—
Bongioanni 2011 59 142 61 174  40.1% 1.32 [0.83, 2.08] 2011 T
Kuroda 2009 6 18 7 21 5.4% 1.00 [0.26, 3.80] 2009

Suzuki 2005 20 80 68 283 28.1% 1.05 [0.59, 1.87] 2005

Yanushpolsky 1998 17 37 21 56 11.3% 1.42 [0.61, 3.29] 1998 ?
Subtotal (95% Cl) 316 612 100.0% 1.17 [0.87, 1.58]

Total events 114 183

Heterogeneity: Chi® = 1.06, df = 4 (P = 0.90); I = 0%
Test for overall effect: Z = 1.05 (P = 0.29)

Miscarriage Rate

Bongioanni 2011 17 59 14 61 76.8% 1.36 [0.60, 3.09] 2011 —i—
Kuroda 2009 1 6 2 7 12.1% 0.50 [0.03, 7.45] 2009 -

Yanushpolsky 1998 8 17 3 21 11.1% 5.33[1.13, 25.11] 1998 -
Subtotal (95% CI) 82 89 100.0% 1.70 [0.86, 3.35] e
Total events 26 19

Heterogeneity: Chi®? = 3.17, df = 2 (P = 0.21); I = 37%
Test for overall effect: Z = 1.53 (P = 0.13)

Cancellation Rate

Benaglia 2013 2 39 2 78 15.5% 2.05[0.28, 15.16] 2013 o
Bongioanni 2011 11 142 5 174  50.7% 2.84 [0.96, 8.37] 2011 i

Hamdan et al. Human Reprod Update 2015



IVF and diminished ovarian reserve:
Post OMA cystectomy versus idiopathic

Diminished ovarian reserve

AMH < 2ng/ml
OMA Cystectomy Idiopathic

Characteristics Group A (125 cycles) Group B (243 cycles) P-value
mplantation rate (%) 137181 (7.2%) 49/364 (13.5%) 0.03
Clinical pregnancy rate per cycle (%) 14/125 (11.2%) 50/243 (20.6%) 0.02
Live birth rate (%)

Per cycle 9/125 (7.2%) 41/243 (16.9%) 0.01

Per transfer 9/104 (8.7%) 41/216 (18.8%) 0.02
Spontaneous abortion rate (T%) (before or after |2 weeks of gestation) 4/1 3_(30.8%) 8/49 (16.3%) NS
Ectopic pregnancy rate (%) | /14 (7.1%) /50 (2.0%) NS
Multiple pregnancy rate (%) 2/13 (15.4%) 6/49 (12.2%) NS

Retrospective study

Roustan et al., Hum Reprod (2015)



Endometriosis related infertility
Management options
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Endometriosis:

IVF outcome: Life birth rate

Endometriosis Mo Endometriosis Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl Year M-H, Fixed, 95% CI
Dong 2013 170 431 283 596 24.0% 0.72 [0.56, 0.93] 2013 —&—
Mekaru 2013 10 18 14 17 1.1% 0.27 [0.06, 1.27] 2013
Opoein 2012 272 1074 296 1171  35.3% 1.00[D.83, 1.21] 2012 -
Mohammed 2011 77 415 1078 6871 16.7% 1.22 [0.95, 1.58] 2011 ™
Kim 2011 5 20 2] 20 1.1% 0.41[0.11, 1.56] 2011
Kuroda 2009 3 7 5 21 0.2% 2.40 [0.40, 14.56] 2009
Kuivasari 2005 38 58 35 87 3.8% 0.94 [0.52, 1.70] 2005 B
Hickmann 2002 13 27 57 104 2.0% 0.77 [0.33, 1.79] 2002
Bukulmez 2001 15 78 205 895 &.4% 0.80 [D.45, 1.44] 2001 — 1
Bergendal 1998 18 48 29 58 2.0% 1.43 [D.69, 2.96] 1998 ]
Arici 1996 7 35 31 85 2.4% 0.44 [0.17, 1.11] 1596
Olivennes 1995 41 890 51 111 4.2% 0.98 [0.56, 1.72] 1995 S
Mills 1992 15 67 42 198 2.8% 1.07 [0.55, 2.09] 1992 S
I Total (95% CI) 2408 10274 100.0% 0.94 [0.84, 1.06] 4 ]
S 1.1 2135
Heterogeneity: Chi* = 18.40, df = 12 (P = 0.10); I’ = 35% ' )

Test for overall effect: 2 = 1.04 (P = 0.30)

0.1 02 05 1 2 5 10
Favours Mo Endometriosis Favours Endometriosis

Hamdan et al., Obstet Gynecol (2015)



Endometriosis and IVF
The Phenotype n=359

DIE Oma Sup P value

Patients 212 98 49

No. of cycles 425 200 95

No. of ET 282/425 (66.4) 141/200 (70.5) 77/95 (81.1) 0.018
Clinical pregnancy rate per cycle 98/425 (23.1) 55/200 (27.5) 29/95 (30.5) 0.22

I__> [Clinical pregnancy rate per ET 98/282 (34.8) 55/141 (39) 29/77 (37.7) 0.67 ]

Implantation rate 111/513 (21.6) 62/265 (23.4) 35/140 (25.0) 0.66
Abortion rate 30/98 (30.6) 22/55 (40.0) 16/29 (55.2) 0.049

Santulli P, Maignien C, Chapron C. Submitted 2015



Ovarian suppression before COH

Effects of GnRH-a IVF outcome

Study GnRH agonist Control Odds Ratio (Fixed) Weight Odds Ratio (Fixed)
n/N /N 95% Cl (%) 95% CI
Dicker 1992 1235 23 —— 202 783[ 159, 3847 )
Rickes 2002 21/28 919 — 394 3337096, 11.54]
Surrey 2002 20/25 14126 — 404 3.43[099, 1193
Total (95% Cly 88 77 <3 1000 428[200,9.15]

Total events: 53 (GnRH agonist), 25 (Control)
Test for heterogeneity chi-square=0.83 df=2 p=0.66 I* =0.0%
Test for overall effect z=3.75 p=0.0002

0.01 0.1 | 10 100

Favours control Favours GnRH agonist

Effects of OC IVF outcome *ppo0s * K [P0

PR %

controls Osis IV OMA present

- w/ OC pretreatment - No pretreatment
pre-ART OC x6-8 wks

2
senter b &

the administration of GnRH-a or OC prior to IVF/ICSI in women w/ endometriosis
increases the odd of pregnancy > 4 fold.

Sellam et al Cochrane (2006)
de Ziegler et al., Fertil Steril (2010)



Endometriosis related infertility
Surgery vs ART

O Fertility O

DIE surgery complications Limits Post retrieval Infection
Ovarian reserve damage Pain ?

Pain treatment Advantag es OMA surgery not necessary

Surgery ART
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How to choose between the therapeutic
options?

- Endometrioma: to remove or not ?

- Clinical symptoms

- Adenomyosis

- lterative Surgery

- Large endometrioma



Endometrioma and IVF:
To remove or not to remove
That Is the question

Post retrieval
Infection

Pain progression




Fertility preservation in women with
endometriosis

50+

Total VAS score

*hk

10+

Pain progression

-+ Controls N=104
- Endometriosis N=102

Baseline

Synchronisatior Stimulation Post Retrival

Santulli-Bourdon-Chapron et al., Fertil Steril in press 2015



Fertility preservation in women with

endometriosis
Pelvic infection after oocyte retrieval

ART in global population Oocyte Post procedure
retrieval infection

Bennett SJ et al. J Assist Reprod Genet (1993) 2670 18 (0.67%)
Dicker D et al. Fertil Steril (1993) 3 656 9 (0.24%)
Moini A et al. J Assist Reprod Genet (2005) 5 958 10 (0,16%)
TOTAL 12 284 37 (0.30%)
ART in endometriotic women Oocyte Post procedure
retrieval infection
Tsai YC et al. J Assist Reprod Genet (2005) 108 2 (1.9%)
Benaglia L et al. Fertil Steril (2008) 214 0 (0.0%)
de Ziegler et al. In press (2015) 513 2 (0.38%)

TOTAL 835 4 (0.48%)



Endometrioma and IVF;

To remove or not to remove
That is the question

Theoretical Demonstrated Effect of prophylactic

relevance clinical relevance surgery
Ovarian responsiveness + + — Detrimental
Oocytes competence + + — Ineffective
Technical difficulties + — Doubtful
Endometrioma rupture + - Effective
Injury to adjacent organs + + — Doubtful
Infection of the endometrioma + + + Effective
Follicular fluid contamination with the endometrioma content + +/- Effective
Progression of endometriosis + + — Effective
Pregnancy complications + + +/— Doubtful
Occult malignancy missed + + + — Effective
Cancer development after IVF + 4+ + + Effective

v' No systematic surgery before IVF

Somigliana, et al., Human Reprod Update (2015)




Endometriosis: n =870 patients

(- /0)

Pelvic pain

( 52.1%
SUP 52 11.5% sup 21 10.4% # SUP 49 46.7%
OMA 105 23.2% OMA 36 17.8% OMA 29 27.6%
\DIE 296 65.3°/y DIE 145 71.8% DIE 27 25.7%
*Oma + 76 524% | p<0.001| *Oma+ 9 33.3%
\_*Oma- 69 47.6% \_*Oma- 18 66.7%

Chapron and Santulli, (2014)



Endometriosis related infertility:
Pelvic pain

Determinants for pain > 7 in endometriotic women with infertility
results from muliple logistic regression analysis

OR (95%IC) P value
DIE intestine 3.9 (1.3-11.2) 0.012
Previous endometriosis surgery 2.7 (1.3-5.4) 0.006

Santulli-Lamau-Chapron, Submitted (2015)



Endometriosis:

Preoperative work-up Questionning and Imaging

Pelvic Biochemical Trans-vaginal
examination markers

o T Anl-en

Trans-rectal US

Questionning

Serum, plasma
and urine markers

CORRECTED CURVES
eso




Endometriosis and infertility: Phenotype
Adenomyosis

SUP OME DIE Adenomyosis




Adenomyosis and infertility
Intestinal DIE

Events, Events,
Source Year RR (95% CI) Adenomyosis No-adenomyosis
Darai et al. 2005 ( > 0.25 (0.02, 3.72) 0/4 7/18
Landi et al. 2008 i 0.46 (0.14,1.57) 3/26 8/32
Ferrero et al. 2009 - : 0.23 (0.04, 1.45) 1/8 21/38
Darai et al. 2010 .b 0.36 (0.10, 1.32)  2/11 22/44
Stepniewska et al. 2010 : 0.25 (0.04,1.67) 1/10 16/40
Overall (I-squared =0.0%, p = 0.962) @ [ 0.32 (0.16,0.66) 7/59 741172 ]
T 1 T

A2 22505 2
Adenomyosis worse Adenomyosis better

Vercelllini et al RBMO 2014



Endometriosis:
Surgical management

4 Disease )

Progression

Recurrence

\_ /

n =790 patients

?

4 Surgery A

Unnecessary

Inappropriate

\_ /

Sibiude, Santulli, Chapron, Obstet Gynecol 2014




Cumulative pregnancy rate (%)
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24-month cumulative pregnancy rate
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OMA:

Ovarian reserve and repetitive cystectomy

Before second After second
Variable surgery (n = 18) surgery (n = 18) Pvalue
Total AFC (n), median (range) & (4-15) 6.5 (4-13) 34
AFC in the healthy ovary (n), median (range) 55(3-9) 55(4-12) 05

Volume of the healthy ovary (cm’), mean £ SEM 69103 6410.2 23

Ferrero et al., Fertil Steril (2015)



Fertility preservation in endometriosis

Validity of fertility preservation

Conditions Quality of the fertility Negative effects of Likelihood that the Overall validity of the
preservation program new surgery on frozen eggs willbe fertility preservation
(number/quality of eggs) ovarian reserve program

Bilateral endometriomas Relevant

Previous monolateral excision of endometriomas, Relevant
contralateral recurrence

Previous surgery for bilateral endometriomas, no None
endometriomas recurrence

Previous surgery for bilateral endometriomas, +/— Relevant
monolateral recurrence

Previous surgery for bilateral endometriomas, +/— Relevant
bilateral recurrences

Previous monolateral excision of endometriomas, -+ + Modest
ipsilateral recurrence

Unilateral endometriomas +++ Modest

Deep peritoneal endometriosis without +++ None
endometriomas

Somigliana, et al., Human Reprod (2015)



Large EndometriOMAS

Surgery before ART ?

Comparative study on the pregnancy outcomes of in vitro
fertilization—embryo transfer between long-acting gonadotropin-releasing
hormone agonist combined with transvaginal ultrasound-guided cyst
aspiration and long-acting gonadotropin-releasing hormone agonist alone

Yi-hong Guo, Na Lu, Yu Zhang, Ying-chun Su, Yang Wang, Yi-le Zhang, Ying-pu Sun ™

Reproductive Medical Center of the First Affiliated Hospital of Zhengzhou University, Zhengzhou 450052, China

Pre-ART intervention: GnRH-a + OMA aspiration vs. GnRH-a

Control =

Eroaaps
(n=— 102)

MNo. of retrieved oocytes (m) 5.6 4+ 3.48 o001
No. of etmbryos transferred o=11

1 =

= s

= 15
2PN fertility rate (3) T2. 46 0021
Cleavase rate (&) TA4.86 o092
High —qgquality embryo rate (35) 5232 o003
Implantation rate (&) 20.71 0037
Clinical pregnancy rate [(3&) F9. 21 O0=1
Abortion rate ( 35) 22 .50 0039

Contemporary Clinical Trials (2012)



Endometriosis related infertility

- Specifications and pathogenesis

- What are the therapeutic options ?

- How to choose between the therapeutic options?

- Proposition for a strategy
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DIE surgery should be complete

Risks of DIE surgery
Endometrioma alters the ovarian responsiveness per se

Endometrioma surgery alters the ovarian reserve

One goal - One surgery

OMA surgery unnecessary before ART |« the endometriosis lite »

Fertility preservation should be considered as part of preoperative
counselling in young women with severe endometriosis

Oocyte vitrification



Gynecology Laboratory: Genetic

Surgical unit: D Vaiman, F Mondon, S Barbaux
C Chapron, B Borghese, P Santulli,

H Foulot, MC Lafay-Pillet, A Bourret, G Laboratory: Imunulogy

Pierre, F Batteux, S Chouzenoux, C Nicco,
M Even, MC Lamau, L Marcellin, P C Chéreau, B Weill
Marzouk
Medical unit:
A Gompel, G Plu-Bureau, L Maitrot
Reproductive endocrinology unit:
D de Ziegler, P Santulli, V Gayet, P Pirtea,
FX Aubriot
Intestinal surgery

B Dousset, S Gaujoux, M Leconte F Goffinet, PY Ancel

Laboratory: Reproducive biology
JP Wolf, V Lange, K Pocate,
JM Kuntzman, C Chalas

Statistical unit

D de Ziegler, Professor and Head, Reproductive Endocrinology and Infertility unit,
AE Millischer, L Mai&@mpel, Professor and Head, Medical Gynecological unit,
C Chapron, Professor and Chair, Gynecology Obstetrics Il and Reproductive Medicine



2" CONGRESS OF THE SOCIETY OF ENDOMETRIOSIS AND UTERINE DISORDERS

CONGRESS

2016

AD“ENOMYOSIS

NEVW VISION

e FOR AN OLD CHALLENGE

£ 2016 MAY 12, 13, 14 pr—
B AR C E L 0 N A 4 IiErUghF;r:lségeghapron, France

Location
Barcelona, Spain

Congress President
Pr Francisco Carmona, Spain

Sf Society of Endometriosis and Uterine Disorders WWW.SEUD-CONGRESS.COM



